Introduction
Zooplankton plays an important role in the marine environment as they form a main link between primary producers (phytoplankton) and higher trophic levels (Raymont, 1980; Timofeev, 2000) . The zooplankton biomass can increase the fishery productivity because they chiefly consume the phytoplankton and form the vital food source for members of higher trophic levels. Marine zooplankton comprises a wide variety of different organisms with something around ten thousands species of meroplankton which includes tiny flagellates to giant jellyfish. Planktonic copepods are major group of zooplankton in terms of biomass, abundance and species number in marine pelagic ecosystems (de Puelles et al., 2003; Leandro et al., 2007) . Copepods are most vital secondary producers in coastal and marine ecosystems which lay out an essential link between phytoplankton, micro-zooplankton and higher tropic levels including fish (Beyst et al., 2001; Sherr and Sherr, 2009) . Among the variety of zooplankton copepods are extensively distributed throughout the World Ocean and represents 80% of total zooplankton biomass in marine environment ( Sampey et al., 2007) . Copepods were the dominant taxa similar from west coast (Padmavati and Goswami, 1996 ) and east coast of India (Mishra and Panigrahy, 1999; Sahu et al., 2010) .
Gulf of Mannar is one of the utmost biologically diverse coastal regions in the planet earth that situated in the southeastern coast of India that covers approximately an area of 10,500 km 2 along 8° 35' N -9° 25' N latitude and 78°08' E -79° 30' E longitude spreading from Rameswaram in the north to Tuticorin in the south.
The Gulf of Mannar has been declared as a Biosphere Reserve by the Government of India to protect and conserve its unique, rich biodiversity. According to GOMMBRE (1997) , about 3600 species of flora and fauna were known to present in this area in the past. In this biodiversity rich region, there are 126 species of phytoplankton and about 360 species of zooplankton (CMFRI, 1998) have been recorded. Copepods are one of the most broadly studied categories of marine zooplankton especially on the species composition and seasonal distribution in the Indian coastal waters (Sewell, 1929a; Krishnaswamy, 1950 Krishnaswamy, , 1953 Pillay, 1971; Madhupratap, 1979; Goswami, 1982; Sarkar et al., 1986; Mishra and Panigrahy, 1996; Padmavathi and Goswami, 1996; Ramaiah and Nair, 1997; Madhupratap, 1999; Perumal, 2003, 2005; Fernandes and Ramaiah, 2009; Sivaleela and Venkataraman, 2014) . There are about 210 numbers of described families, 2,280 genera and more than 14,000 species of copepods recorded in the world. From the earlier studies and reports about 540 numbers of copepod species were documented in Indian waters (Venkataraman, 2012) . Few studies have been described on zooplankton and copepod community in Gulf of Mannar region (Jagadeesan et al., 2013; Sewell, 1914; Prasad, 1954; Ummerkutty, 1961 Ummerkutty, , 1965 Ummerkutty, , 1967 Prabu et al., 2015; Sugumaran, 2016) . Detailed study on the abundance, diversity, distribution and biomass of offshore copepods of Gulf of Mannar is scarce. Hence, the present study aims to learn the copepod abundance, biomass and composition of offshore region of Gulf of Mannar.
Materials and Methods
During the study period the zooplankton samples were collected in four stations of selected fishing grounds of Gulf of Mannar from October 2011 to April 2012. Locations of sampling stations were Keelavaipar (8°51' N -8° 55'N lat. and 78°15'E -78°23'E long.), Punnakayal (8°37'N -8°38'N lat. and 78°11' E -78°17'E long.), Vembar (8°01' N -8°59'N lat. and 78°19' E -78°30'E long.) and Thiruchendhur (8°27' N -8°32'N lat. and 78°07' E -78°17'E long.).
The copepod samples were collected from the four stations at a monthly interval from the surface waters by horizontal towing of a zooplankton net with 35 cm diameter wide mouth made up of bolting silk (No. 10, mesh size 158 mm). The collected plankton samples were preserved in 5% buffered formalin and used for qualitative analysis (Parsons, 1984) . The copepod species were identified by using Kasturirangan (1963) , Santhanam and Srinivasan (1994) and Sewell (1929b) . The copepods were identified to genus/species level using phase contrast microscope. For the quantitative analysis of zooplankton 1000 L of sea water was filtered through same size plankton net. The collected plankton sample was made up to known volume and a subsample of 1 mL was taken in a SedgwickRafter counting cell which was subsequently transferred to a microscope provided with a stage for counting. The zooplankton density was expressed as numbers m -3 . One way ANOVA statistical analysis using SPSS (version 16) was performed to find out the significance of copepod abundance among the different stations in different months.
The zooplankton was subjected to species composition and population density. The statistical analysis such as species richness (d) of plankton sample was calculated by using the formula of Gleason (1922) . The species diversity (H) of plankton sample was determined by using the formula of ShannonWiener (1949) . Species evenness was calculated using the formula proposed by Pielou (1966) as Pielou's Evenness (J') Index and their biodiversity analysis is performed using PRIMER 6 software.
Results and Discussion

Hydrology
Surface water temperature
During the study period, the surface water temperature ranged between 24.3 -30.1 o C. In all the stations the lowest temperature was recorded between October and December (monsoon) and highest in the month of March and April (summer). The similar temperature ranges was reported by several workers (Prasad, 1957; Buddemeier and Hopley, 1998; Asha and Diwakar, 2007; Kumar and Geetha, 2012) in Gulf of Mannar region.
Salinity
During the present investigation, the salinity values were recorded in the range of 31.9 to 37.9 ‰. The high and low salinity observed during October and April respectively at station II. The salinity values recorded in the present study was similar to the studies conducted by Asha and Diwakar (2007) who registered the salinity in the range of (31.2 to 37.6 ‰) in Thoothukudi coastal water. The low salinity during northeast monsoon (October-November) may be due to the influence of monsoon. The high salinity during summer month (April-May) might be due to low amount of rainfall and high degree of evaporation of surface water. Similar observations were made by Kumar and Geetha (2012) in Gulf of Mannar region.
Dissolved oxygen
The DO values ranged between 3.1 and 6.3 mL L -1 . The maximum value was noticed at station III in November and minimum value of dissolved oxygen was observed at station II during March. In the current study, higher values of dissolved oxygen were recorded during monsoon season which might be due to the collective effect of heavy rainfall together with high wind velocity and therefore the resultant freshwater mixing. Dissolved oxygen showed an inverse relationship against temperature and salinity. The same observation was reported by many authors (Subramanian and Kannan, 1998; Paramasivam and Kannan, 2005) .
pH
In the present investigation, pH values were ranged between 7.8 and 8.3. The maximum and minimum pH observed in station I during April and December respectively. The present pH range was similar to the study of Gopinath and Rodrigo (1991) who observed that a similar pH values of (7.8-8.15 ) in Tuticorin coastal water. The maximum pH observed during summer and correspondingly minimum pH was recorded during monsoon season could be due to the entry of freshwater. The recorded high summer pH values might be due to the influence of sea water penetration and high biological activity (Balasubramanian and Kannan 2005 ) and due to the presence of high photosynthetic activity (Sridhar et al., 2006; Saravanakumar et al., 2008) . There is no significant difference (P>0.05) in water temperature, salinity, pH and dissolved oxygen values within the stations during the present study.
Species composition and diversity of copepod
During the study period 56 species of copepods were recorded which belongs to 20 families and four orders namely Calanoida, Harpacticoida, Cyclopoida and Poecilostomatoida (Table 1 ). The overall percentage of copepod species composition was in the following order: Calanoida (35 numbers; 62.5%), Poecilostomatoida (9 numbers; 16.1%), Harpacticoida (8 numbers; 14.3%) and Cyclopoida (4 numbers; 7.14%). In both station I and IV, 47 species of copepods were recorded; In station II, 44 species and in station III, 40 species were recorded (Table 2) .
Under the order calanoida 9 families and 35 species have been recorded. In calanoid copepods Acartia was the dominant genus which representing 5 species followed by Pseudodiaptomus with 4 species. In Cyclopoida order, Oithonidae was the one and only family recorded with 4 species; Oithona was the dominant genus in this order. Under Harpacticoida 8 species were recorded under 6 families where Longipedia and Micosettella were the major genus by representing two species each. In case of Poecilostomatoida order, 4 families, 7 genus and 9 species were registered; Out of 7 genus recorded, Corycaeus was the dominant genus in this order which comprises 2 species. The present study is supported by Shanthi and Ramanibai (2011) who reported that Calanoid copepods were most diverse group represented by 31 species in Chennai Coast (Cooum and Adyar), Bay of Bengal. Similarly, Fernandes and Ramaiah (2009) found that Calanoids were the predominant copepods in the Bay of Bengal which represents 132 species in a total of 163 species recorded.
Species richness (D), species diversity (H) and species evenness (J)
The species richness index (D) for copepods ranged between 0.48 and 2.72. The maximum was observed during March at station IV and the minimum value was observed during December at station III. The species diversity index (H) for zooplankton ranged between 0.87 and 1.98. The high species diversity recorded during March and minimum species diversity was recorded in the month of December at station IV and III respectively. The species evenness varied from 0.24 to 0.51 in station III and I. The lowest and highest value noticed during December and October month. The Maximum range of species richness, species diversity and species evenness recorded in summer season. The minimum values of species richness, diversity and evenness noticed during December in all the four stations. This lowest value during monsoon season could be attributed to rainfall influx and salinity variation.
Dominance plot
The dominance plot or k-dominance curve was constructed on the data sets to find out the copepod biodiversity pattern over the station and months and the results were shown in the Figure 1a and b. In the station wise plot curve for the Punnakayal lies on the lower side, extends further and rises slowly due to presence of more number of species whereas the curve for Vembar reaches the cumulative 100% due to more number species as evident in the x-axis. Similarly, month-wise kdominance plot reveals that more dominance of few copepod species was evident during March, 2012 and less dominance in October, 2011 whereas the curve for October, 2011 reaches first due to more number of species. In the typical undisturbed ecosystem the kdominance curve is S-shaped and from the figure 2a and b clearly indicates that the curve showed a gentle slope with medium starting point indicating medium diversity with little disturbance.
Bray-Curtis similarity coefficient
The station wise Bray-Curtis similarity coefficient (Table 3 and 4) reaveals that the highest similarity was found between Punnakayal and Vembar with 80.43 % similarity followed by Vembar and Keelavaipar shows 78.23 % similarity. The month-wise similarity was found to be high between March 2012 and January 2012 (76.64%).
Cluster analysis
The cluster analysis (or classification) or dendrogram ( Figure 2a and b) revealed grouping of sites in the stations and months during the study period.
Bubble plot
Similar to cluster analysis, the same pattern was also evident in the MDS plot again demonstrating the close similarity in species composition among the sites. The sites lying closer have more similarity in species composition and abundance vice versa for the sites lying far apart. MDS for copepods recorded during different period showing good ordination and it reveals the goodness of fit. In the MDS bubble plot, the abundance of copepods species and dissimilarity between the sites was superimposed as circles of different sizes. The bubble plots give the abundance of discriminating dominant copepod species and it is evident from the size of the bubble where greater the bubble size higher the abundance of the copepod species. The bubble plots of the Euterpina acutifrons, Oithona brevicornis, Acrocalanus gracilis and Corycaeus crassiusculus for four different stations was given in the figure 3a-d.
Confidence funnel
The 95% confidence funnel generated for the average taxonomic distinctness index (∆+) and variation in taxonomic distinctness values (lamda+) of all the months was shown in Figure 4 and 5 respectively. During the observation period, in all month and stations the fitted 95% probability contours of average taxonomic distinctness (delta+) was well inside the confidence funnel showing no statistically significant deviation from the normal deviation in taxonomic copepod species diversity (CSD) between the months and stations. Similarly, the 95 % confidence funnel for variation in taxonomic distinctness values (lamda+) showed similar trend as that of average taxonomic distinctness (delta+) for both month-wise and station-wise (CSD).
Confidence ellipse
The 95% confidence ellipse plot generated for average taxonomic distinctness (delta+) and variation in taxonomic distinctness (lambda+). In the ellipse plot of the average taxonomic distinctness and variation in taxonomic distinctness values, shows no statistically significant departure from the ellipse for all the observation months and stations which can be seen clearly from figure 6a and b. Fig.8 Biomass of major groups of copepods in the study site
Linkage tree
Linkage tree are drawn to ascertain the difference in average rank dissimilarities between and within the groups by a threshold on one or more variables. Figure 4a shows the LINKTREE analysis for the stations and this is a dendrogram from divisive clustering of the stations, based on copepod species with partitions constrained by thresholds on species biomass. The split (A) in the divisive clustering between 3, 4 and 1,2 giving an optimal R of 1.00, with the division displayed on the y-axis scale at B% = 100. The split A separates from the others on the basis of few distinctly abundance copepod species shown in the Figure 7a . Figure 4b shows the LINKTREE analysis for the months and this is a dendrogram from divisive clustering of the months, based on copepod species with partitions constrained by thresholds on species biomass. The first split A was at 2 and the remaining months giving an optimal R of 0.67, with the division displayed on the y-axis scale at B% = 90. The split A separates form the others on the basis of variation in biomass between the 7 species (Oithona brevicornis, Temora turbinate, Acrocalanus gracilis, Tortanus gracilis, Corycaeus crassiusculus, Macrosetella gracilis, and Euterpina acutifrons).The next division (split b) and the remaining months giving an optimal R of 1.00, with the division displayed on the y-axis scale at B% = 43. This split was between (4, 5, 6) and (7) which separates from the others on the basis of few distinctly abundance species distinctly abundance copepod species shown in the Figure 7b .
Population density of copepods
During the study period, in population density Calanoid copepod was the dominant group which contributes 39 % of the total population followed by Harpacticoid (33%), Cyclopoid (15%) and Poecilostomatoida (13%). Among the families Euterpinidae, Paracalanidae, Oithonidae, Corycaeidae and Acartiidae were the major contributor in the total biomass and their biomass was given in Figure 8 .
The results are on par with Sri Chandan (2015) who found that Calanoida was dominant order in total biomass of copepods in north western Bay of Bengal, Rushikulya estuary. Similarly, Gaonkar (2010) reported that order Calanoida was dominated among the copepod community from the ports of Mumbai. According to Pillai et al., (2014) , the Calanoida were dominant group followed by Poeciliostomatoida and Cyclopoids showed relatively higher when compared to Harpacticoids in Andaman Islands. In the abundance of species of copepods, Calanoids formed foremost place, followed by Cyclopoids and Harpocticoids stood in Pay of Bengal and Gulf of Mannar (Kartha, 1959) . As per the existing reports on copepod abundance in most of the cases Calanoids stood first but the abundance and dominance of other groups were varies due to prevailing environmental conditions. Moreover, in the present study the population density of other groups of copepods except Calanoids were not matching with the existing reports because the present study was conducted in Off shore regions of Gulf of Mannar.
Calanoida
Paracalanidae: Paracalanidae was the most dominant family in Calanoida order which contributed 52.9 % biomass of Calanoida. Among the four species in this family, Acrocalanus gracilis was the major species. Acartidae: In this family five species belongs to the genus Acartia was encountered; species of this family contributed 13.9 % of the total calanoid counts in the present study. Acartia spinicauda was the dominant species followed by Acartia southwelli. Temoridae: This is one of the dominant families in Calanoid group which contributes 12.6 % of total calonoid population density. Three species under Temora genus recorded from this family and Temora turbinate was domineering species. Pontellidae: Seven species of this family were observed and constituted 9.3 % of the Calanoida population. Among the three Calanopia species recorded, Calanopia minor was very common from this family. Calanidae: In total calanoida population 5.2 % of population density was shared by Calanidae. From the four species of this family Nanocalanus minor was the prevalent species. Centropagidae: In this family, three genus belong to Centropages and one genus belongs to Isias were noticed. The share of 3.4 % of population density was contributed by this family in Calanoida. Centropages furcatus occurs in large number in this family. Pseudodiaptomidae: In total calanoid biomass, Psedodiaptomidae registered 1.1 % of share with four species belongs to the genus Pseudodiaptomus. Eucalanidae: Four species of this family contributes 1% of the overall calanoid count. Eucalanus sp was noticed to be predominant one of this family. Tortanidae: Tortanus gracilis was the single species recorded in this family and which represents very meagre amount (0.5%) in calanoida group. In Calanoida, maximum population density was observed in the month of April where Acrocalanus gracilis was the dominat species. In all the months during the period of study, Acrocalanus gracilis was the dominant species followed by Temora turbinate, Calanopia minor and Acartia danae.
In Calanoida order, three families namely Paracalanidae, Acartidae and Temoridae were represents 78% of the total calanoid population. The remaining 22 % population density was represented by rest of the five families registered during the study period. The present study is in agreement with Pillai et al., (2014) who reported Paracalanidae was a dominant family in Andaman Islands. Similarly, the dominance of Paracalanidae and Acartidae families throughout the year was reported by Vineetha et al., (2015) from the tropical estuaries in Cochin. Conversely, the dominance of Acartidae was recorded in the inshore water of Chennai coast (Shanthi and Ramanibai, 2011) . In Paracalanidae, Acrocalanus gracilis was the important species contributed maximum to the biomass. Kartha (1959) reported that three species, Acrocalanus gracilis, A. gibber and A. monachus from Gulf of Mannar and Palk Bay region and found short peak duration in May. Over all, calanoid copepod was most dominant than the rest of the 3 orders of copepods which is due to continuous breeding, high reproductive performance and ability to thrive in widely varying environmental conditions of calanoid copepod. This was in line with the results of Perumal et al., (2008) who found the dominance of calanoid copepod than the cyclopoid copepod in Parangipettai coast. There was significant difference (P<0.05) observed in calanoida population density in different stations as well as during different months. The overall maximum density of 58500 and 48300 numbers were noticed in Vembar station and April month respectively.
Harpacticoida
Euterpinidae: This family was the most prevalent family in this sub-order which alone possess 87.9% of total Harpacticoid population. Euterpina acutifrons was the most dominant species in Harpacticoid group and found in a large density during the entire study period. Ectinosomatidae: Two species recorded in this family and contributed 5.4 % of total Harpacticoid counts. Microsetella norvegica was predominant species in Ectinosomatidae which exist throughout the study period. Miraciidae: This family was represented by the single species Macrosetella gracilis which accounts 3.1% of total Harpacticoid count. Longipediidae family was composed of two species which contributing 2.4% of Harpacicoid population. Out of the couple of species, Longipedia weberi found to be prevalent than Longipedia coronate in the family.
Pletidiidae possess single representation, Clytemnestra scutellata for its share 0.9% of total Harpacticoid density. Metidae: A single species, Metis jousseaumei alone stood for this family and constituted 0.4% of overall counting. This species was not commonly observed during the study period.
In this suborder, less density was noticed during November and high density was marked during the month of April. Euterpina acutifrons was the plethoric species in all the months of study and scored its maximum density (43300 numbers m -3 ) during the month of April. The current results were in line with the results of Naz (2012) who found that E. acutifrons and Macrosetella gracilis were the dominant harpacticoids throughout the year. As per the results of Kartha (1959) harpacticoid copepod occurred throughout the year with slight variations in its abundance and blatant increase in its number during May-August. Prabu et al., (2015) reported that Euterpina acutifrons was dominant species in zooplankton at Rameswaram, Gulf of Mannar but their population density was 567 numbers m -3 which was very meagre while compare with the present population density. There was significant difference (P<0.05) observed in overall harpacticoida population density in different stations and during different months. The maximum population density of 60200 and 47900 numbers were noticed in Keelavaipar station and April month respectively.
Cyclopoida
In Cyclopoida entire population was represented by single family Oithonidae. Among the four species observed in this family Oithona brevicornis was the dominant species which comprises 79 % of the overall Cyclopoid biomass. The population density of Cyclopoida was maximum in the month of April in Vembar station which was due to the abundance of Oithona brevicornis. During the entire period of study Oithona brevicornis was the dominant species which was followed by Oithona linearis. There was significant difference (P<0.05) noticed in overall population density of cyclopoida in different stations. The overall maximum density of 20000 numbers m -3 was observed in Vembar.
The present result is supported by Paffenhofer (1993) , Gallienne and Robins (2001) who explains that the family Oithonidae is one of the most abundant group inhabiting in the coastal waters in worldwide. Similarly, Rashiba (2010) reported that only Oithonidae is represents the sub-order Cyclopoida from Bay of Bengal. Further, Ananthan et al., (2007) also recorded the dominance of Oithona sp in Cuddalore backwater. According to Vineetha et al., (2015) , Oithona brevicornis comes under the family Oithonidae, exhibited higher abundance among the Cyclopoids in tropical estuaries of Cochin. Oithona sp. formed a major part of total population throughout the year at Gulf of Mannar and Palk Bay and exhibits peak in April month (Kartha 1959 Kartha (1959) witnessed the presence Corycoeus in fair numbers throughout the year at Gulf of Mannar and Palk Bay with minor peak in March. There was significant difference (P<0.05) noticed in the population density of poecilostomatoida in different stations and during different months. The overall maximum density of 22400 and 17300 numbers were recorded in Vembar station and April month respectively.
While probing the overall population density of copepods the dominant species stood in the following order: Euterpina acutifrons (28.61%) > Acrocalanus gracilis (17.68%) > Corycaeus crassiusculus (12.33%) > Oithona brevicornis (12.03%) > Temora turbinata (4.25 %) > Calanopia minor (2.1%). The present result was more similar to the reports of earlier workers mainly on the species distribution and abundance of copepods. Jagadeesan (2013) (Marichamy, 1979) . Achunathankutty et al., (1998) , revealed that Paracalanus, Acrocalanus, Oithona, Pseudodiaptomus, Acartia and Corycaeus were the common genus of copepods in Goa coast. Piontkovski et al., (2013) reported that the dominance of small-sized copepods of genus Oithona, Temora, Oncaea, Parvocalanus, Paracalanus, Microsetella, Acartia and some others were a typical feature of the plankton community dwelling in coastal waters of the Sea of Oman. The study of (Padmavati and Goswami, 1996) revealed that Paracalanus parvus, nauplii of Balanus balanoides and metanauplii of Calanus finmarchicus were abundant throughout the season.
Station and month wise population density
The copepod biomass ranged between 3800 numbers m -3 in December and 64,600 numbers m -3 in April respectively from station III and station II. In station I, the copepod density varies from 8,600 to 36,900 numbers m -3 with the lower and higher biomass noticed during October and March month respectively. In station II, the population density of copepod was ranged between 3,900 and 64,600 numbers m -3 . The least copepod density was recorded in November and most density recorded in April. The population counts of copepods in station III found between 3,800 and 24,800 numbers m -3 . Minimum and maximum counts were observed during December and April month respectively. In station IV, the copepod biomass ranged from 5,000 to 22, 500 numbers m -3 respectively in the month of November and April. There was significant difference (P<0.05) observed in calanoida, cyclopoida, harpacticoida and poecilostomatoida population in different stations and during different months.
In all the stations the copepod population density was found at its lowest degree between October and December (monsoon season) and peak in the population was recorded during March and April (summer). This low and high density period has positively correlated with temperature and salinity. Accordingly peak in copepod density was noticed when there was a high range of temperature and salinity. Copepod population density does not show any positive correlation with pH and dissolved oxygen during the study period.
Supporting to the present study, Santhanam et al., (2012) found primary peak in copepod population during April and May in Velar estuary. Similar result was also reported by Santhanam and Perumal (2003) from the same area. In the similar line, Marichamy (1979) reported that higher population of copepods was observed during April and May and prominent fall in the quantity in copepods was noticed during September-November at Tuticorin. According to Godhandaraman (1994) , the maximum and minimum numbers of copepods were found in May and September, respectively in Pichavaram mangrove waters. Maximum numerical counts of copepod population have been reported when the temperature and salinity were high in the environment (Rajasegar, 1998) . In the Cooum and Adyar estuarine waters the total abundance of copepods were highest in summer and pre-monsoon than the other seasons as frequently observed in most of the coastal and estuarine waters (Goswami, 1982) . According to Padmavati and Goswami (1996) , nearly all the species of copepods were observed during summer followed by pre-monsoon and post-monsoon seasons. This is in line with present study.
High density of copepod in summer season might be due to favourable salinity, temperature as well as phytoplankton abundance (Padmavati and Goswami, 1996; Godhantaraman, 2001; Santhanam and Perumal, 2003; Prabu et al., 2005) . The low density of copepod population during monsoon was owing to low availability of feed, low salinity and temperature as well as the water column was markedly stratified to a large extent because of high rainfall (Godhantaraman, 1994; Padmavathi and Goswami, 1996; Prasad, 2003; Nilssen and waervagen, 2003) . And many copepod species disappeared during monsoon and species composition also changed great extent because most of them are stenohaline (Eswari and Ramanibai, 2004) . Smaller diversity and abundance during monsoon season is attributed to their less tolerance and growth rate with low salinity and oxygen consumption.
When salinity is elevated, the copepod population will also be exalted in numbers and in such instances other factors like dissolved oxygen and pH will have less impact on copepod population (Padmavati and Goswami, 1996) . In the same line Santhanam and Perumal (2003) found that salinity have positive correlation with population density of A. spinicauda and O. similis at Vellar estuary. Similar to recent result, Mitra et al., (1990) recorded higher population density and more number of copepod species at Mandarmani creek of West Bengal when the salinity was high and relatively stable.
The present study has generated a baseline data on the abundance and distribution of copepod species and its diversity in the offshore region of Gulf of Mannar in different seasons. This present information will give a insight on the copepod species diversity in offshore region for future research which is generally scarce for offshore regions in Gulf of Mannar coast.
